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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a DNA that has high heat stability and is useful for production 
of peptide-transporting protein that can specifically take in di- and tri- peptide by incorporating the 
gene of the peptide-transporting protein originating from Lactobacillus helveticus into the vector. 
SOLUTION: The gene of a peptide-transporting protein originating from Lactobacillus helveticus as 
Lactobacillus helveticus SBT-2171 (FERM P-14381) or a peptide-transporting protein gene that is 
obtained by cleaving the chromosomal gene of Lactobacillus helveticus with a restriction enzyme 
Hpa I is included. This DNA is incorporated into a vector, a microorganism is transformed with this 
vector and cultured. Then, the resultant peptide-transporting protein is added to prepare membrane 
vesicles. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1Jhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lactobacillus helveticus (Lactobacillus helveticus) DNA containing the peptide transporter 
protein gene of the origin. i 
[Claim 2] Lactobacillus helveticus (Lactobacillus helveticus) DNA containing the peptide transporter ■ 
protein gene obtained by cutting a chromosomal gene with a restriction enzyme HpaL 
[Claim 3] Lactobacillus helveticus (Lactobacillus helveticus) the DNA fragment obtained by cutting a 
chromosomal gene with a restriction enzyme Hpal — reverse PCR (inverse PGR) — DNA containing 
the peptide transporter protein gene which has the EcoRV site and BamHI site which are obtained by 
amplifying by law. 

[Claim 4] Lactobacillus helveticus (Lactobacillus helveticus) DNA according to claim 1 to 3 which is 
Lactobacillus helveticus (Lactobacillus helveticus) SBT 2171 (FERM P-14381). 
[Claim 5] The vector which has the peptide transporter protein production ability incorporating DNA 
according to claim 1 to 4. 

[Claim 6] The microorganism which has the peptide transporter protein production ability which 
earned out the transformation by the vector accorcfing to claim 5. 

[Claim 7] The membrane vesicle containing the peptide transporter protein prepared from the fungus 
body which the microorganism according to claim 6 was cultivated [ fungus body ] and made peptide 
transporter protein produce. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to DNA containing the peptide transporter protein gene 
originating in Lactobacillus helveticus (Lactobacillus helveticus) of lactic acid bacteria. Moreover, this 
invention relates to the vector which has the peptide transporter protein production ability 
incorporating this DNA Furthermore, this invention relates to the membrane vesicle containing the 
peptide transporter protein prepared from the microorganism which has the peptide transporter 
protein production ability which carried out the transformation by this vector, and the fungus body 
which this microorganism was cultivated [ fungus body ] and made peptide transporter protein 
produce. 
[0002] 

[Description of the Prior Art] It is known that a living thing will produce various transporter protein 
from the need of incorporating a nutrient from the outside of a living body. And various peptide 
transporter protein is found out until now (Mol.MicrobioL, vol.16, p.825 t 1995). This peptide transporter 
protein can roughly be classified into two types according to the acquisition format of the energy 
source consumed on the occasion of transportation. The first type uses ATP (adenosine 
triphosphate) in the living body, this type of peptide transporter protein is called ABC transportation . 
protein — the prominent total theory of Higgins is known (Annu.Rev.Cell Biol., vol.8 T p.67, 1992). The 
second type belongs to a PTR family and is Steiner. It is named (Mol.MicrobioL, vol.16, p.825, 1995). 
This peptide transporter protein performs peptide transportation using the concentration difference 
(proton motive force) of the proton of cell inside and outside. Although the peptide transporter 
protein using the proton motive force which is the second type was found out by many living things, 
they were [ that the peptide transporter protein of the RAKUTOKOKKASU RAKUCHISU 
(Lactococcus lactis) origin is only known, and ] as what originates in eukaryote and originates in a 
procaryote (J.Biol.Chem., vol.264, p.11391. 1994). However, RAKUTOKOKKASU RAKUCHISU 
(Lactococcus lactis) Since it is mesophilic lactic acid bacteria, it is RAKUTOKOKKASU RAKUCHISU 
(Lactococcus lactis). The peptide transporter protein of the origin had the fault that it could be used 
only in the moderate temperature region around 30 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention persons are Lactobacillus helveticus 
(Lactobacillus helveticus), when research was wholeheartedly advanced about the peptide transporter 
protein originating in a procaryote. It found out that peptide transporter protein might be produced 
Then, cloning of the gene of Lactobacillus helveticus (Lactobacillus helveticus) was carried out, DNA 
which may produce peptide transporter protein was acquired and it checked that the Escherichia coli 
which carried out the transformation by the vector incorporating this DNA produced the peptide 
transporter protein which has the property to incorporate a dipeptide and tripeptide specifically. 
Furthermore, it came to complete a header and this invention for the ability of a dipeptide and 
tripeptide to be incorporated specifically by using the membrane vesicle containing the peptide 
transporter protein prepared from the Escherichia coli which produced peptide transporter protein. 
Therefore, this invention is Lactobacillus helveticus (Lactobacillus helveticus). Let rt be a technical 
problem to offer DNA containing the peptide transporter protein gene of the origin. Moreover, this 
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invention makes it a technical problem to offer the vector which has the peptide transporter protein 
production ability incorporating DNA containing the peptide transporter protein gene of the 
Lactobacillus helveticus (Lactobacillushelveticus) origin. Furthermore, this invention makes it a 
technical problem to offer the microorganism which carried out the transformation by the vector 
which has peptide transporter protein production ability, and to offer the membrane vesicle containing 
the peptide transporter protein prepared from the fungus body which this microorganism was 
cultivated [ fungus body ] and made peptide transporter protein produce. 
[0004] 

[Means for Sofving the Problem] Therefore, this invention is DNA containing the peptide transporter 
protein gene of the Lactobacillus helveticus (Lactobacillus helveticus) origin. This invention is DNA 
containing the peptide transporter protein gene obtained again by cutting the chromosomal gene of 
Lactobacillus helveticus (Lactobacillus helveticus) with a restriction enzyme Hpal. DNA obtained 
when this invention cuts the chromosomal gene of Lactobacillus helveticus (Lactobacillus helveticus) 
with a restriction enzyme Hpal again — reverse PCR (inversePCR) — it is DNA containing the 
peptide transporter protein gene which has the EcoRV site and BamHI site which are obtained by 
amplifying by law. This invention is said DNA whose Lactobacillus helveticus (Lactobacillus helveticus) 
is Lactobacillus helveticus (Lactobacillus helveticus) SBT 21 7t (FERM P-14381) again. This invention 
is a vector which has the peptide transporter protein production ability incorporating said DNA again. 
This invention is a microorganism which has the peptide transporter protein production ability which 
carried out the transformation by said vector again. This invention is a membrane vesicle containing 
the peptide transporter protein prepared from the fungus body which said microorganism was 
cultivated [ fungus body ] and made peptide transporter protein produce again. 
[0005] Hereafter, this invention is explained in detail. DNA containing the peptide transporter protein 
gene of the Lactobacillus helveticus (Lactobacillus helveticus) origin of this invention is Lactobacillus 
helveticus (Lactobacillus helveticus) acquired by Delley's and others approach 
(AppLEnviroruMicrobioL, vol.56 t p.1967 T 1990) etc. It can obtain by cutting a chromosomal gene with a 
restriction enzyme HpaL In addition, specifically in this invention, Lactobacillus helveticus 
(Lactobacillus helveticus) is Lactobacillus helveticus (Lactobacillus helveticus) SBT 2171 (FERM 
P-14381). Furthermore, DNA containing the peptide transporter protein gene which has an EcoRV 
site and a BamHI site can be obtained by amplifying DNA obtained by do'mg in this way by the 
reverse PCR method Such DNA is included in a vector, the vector which has peptide transporter 
protein production ability is obtained, further, by the obtained vector, the transformation of the 
microorganisms, such as Escherichia coli and a Bacillus subtilis, can be carried out and the 
microorganism to which the production ability of peptide transporter protein was given can be 
obtained. 
[0006] 

[EmbocEment of the Invention] The peptide transporter protein of the Lactobacillus helveticus 
(Lactobacillus helveticus) origin of this invention has the property which tackles a dipeptide and 
tripeptide specifically. Therefore, the membrane vesicle containing the peptide transporter protein 
prepared from the microorganism which carried out the transformation by the plasmid which has the 
peptide transporter protein production ability which included DNA of this invention in the vector, and 
the fungus body which these microorganisms were cultivated [ fungus body ] and made peptide 
transporter protein produce can be used as peptide transporter protein. For example, the membrane 
vesicle which took out and prepared the membrane component from the fungus body of these 
microorganisms itself and the fungus body can be used for the support for condensing a peptide, a 
dipeptide, and tripeptide specifically, the sensor which detects a dipeptide and tripeptide specifically. 
Lactobacillus helveticus (Lactobacillus helveticus) Since it is the lactic acid bacteria of the 
thermophylic, the peptide transporter protein of this invention originating in this has the description 
that the pyrosphere around 50 degrees C can also be used in addition, approach (Poolman et al., 
Handbook of Biomembrane, 1992) which used ion inclination when a membrane vesicle was used as 
peptide transporter protein The approach (Driessen et al., ProcUatl.Acad.Sci., vol.82, p.7555, 1985) of 
uniting with the cytochrome C oxidase of the nucardia muscle origin etc. — it is good to use it 
combining a proton motive force generation method suitably. 
[0007] 
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[Example] Next, an example and the example of a trial are shown and this invention is explained in 
more detail. 

According to the approach (AppLEnviron.Microbiol.vol.56, pp.1967-1970, 1970) of the preparation 
Delley of the chromosomal gene of example 1 (a) Lactobacillus helveticus, the chromosomal gene of 
Lactobacillus helveticus (Lactobacillus helveticus) was prepared. Namely, Lactobacillus helveticus 
SBT 2171 (FERM P-14381) (Lactobacillus helveticus) By the MRS culture medium, the MRS culture 
medium was inoculated 5% and 37-degree C 37 degrees C were cultivated for 5 hours, after 
cultivating for 16 hours. After a lOOmM phosphate buffer solution (pH7.0) washes the obtained 
culture twice, centrifugal separation is performed and fungus bodies are collected, and rt is ImMEDTA 
(ethylenediaminetetraacetic acid). It suspended in included 10mM tris buffers (pH 7.8); Next, 
actuation for destroying a fungus body was performed That is, concentration Protease K (Boehringer 
Mannheim make) so that concentration may become fungus body suspension in ml and 250microg / 
After having added Protease E (Seikagaku make), respectively so that it might become in ml and 
500microg /, and performing 37 degrees C and processing for 30 minutes, 10mM tris buffers (pH 7.8) 
containing 1mM EDTA washed, and the processing fungus body was suspended in this buffer solution. 
After adding MUTANO lysine (Seikagaku make) 160U to this processing fungus body suspension and 
performing 37 degrees C and processing for 30 minutes to it concentration Concentration EDTA so 
that it may become 0.1% and concentration may serve as 75mM(s) in SDS (sodium lauryl sulfate) 
Protease K was added, respectively so that it might become in ml and 200microg /, and 65 degrees C 
and processing of 2 hours were performed. And the organic solvent (phenol: chloroform =1:1) washed 
the fungus body suspension which performed the above-mentioned processing 3 times, and after 
separating liquids with this organic solvent and collecting water layers, the sterilization toothpick 
rolled round and recovered the chromosomal gene from the settlings which added and generated cold 
ethanol so that the last concentration might become 70% in this water layer, 
(b) Lactobacillus helveticus SBT 2171 (FERM P-14381) of ****** of DNA containing a peptide 
transport protein gene (Lactobacillus helveticus) About the chromosomal gene, the restriction 
enzyme Hpal performed 37 degrees C and decomposition of 6 hours, and DNA containing a peptide 
transporter protein gene was obtained. 

[0008] DNA containing an example 2 (magnification of DNA) peptide transporter protein gene was 
amplified by the reverse PCR method. That is, DNA obtained in the example 1 was combined by 
T-four-DNA ligase (Boehringer Mannheim make), and it considered as the circular DNA, and 
considered as the mold for magnification. In addition, the presentation shown in Table 1 performed 
magnification of DNA. 
[0009] 
[Table 1] 

50microg [/ml ] DNA fragment solution 2microi 10 time PCR 

buffer solution (Boehringer Mannheim make) 10microl 5mM dNTP mix (Boehringer Mannheim make) 
4microl 100mM Magnesium chloride 2microl Primer 1 2micrd Primer 2 2microl Sterilized water 

77microl Primer 1:5' - TCCTGTAATTG I I I I IATTG (the EcoRV 

site is introduced) 

Primer HP - ATGACACATTATTCATACTG (the BamHI site is introduced) 

[0010] Next, PWO polymerase (Boehringer Mannheim make) Imicrol ft adds. The reaction process of 
the following (1) - (5): (1) 95 degree C, 10 minutes, and (2) 95 degree C, 90 seconds, and (3) By the 
repeat of 30 cycles of (5) and (2) to (4), DNA was amplified and DNA containing a peptide transporter 
protein gene was obtained for (4) 72 degree C and 3 minutes for 50 degree C and 2 minutes. The 
amino acid sequence presumed from the base sequence of this DNA and its base sequence is shown 
in drawing 1 - drawing 3 , and the array number 1 of an array table. In addition, just before starting a 
reaction, multistory [ of the sterilization mineral oil ] was carried out and evapotranspiration of 
moisture was prevented. 

[0011] DNA containing the peptide transporter protein gene by which example 3 (preparation of 
vector) magnification was carried out was combined with the vector. That is, mixed DNA obtained in 
the vector pTAQI for Escherichia coli (product made from Gencor) beforehand cut with restriction 
enzymes BamHI and EcoRV, and the example 2, it was made to join together by DNA ligase 
(Boehringer Mannheim make), and the vector which has the peptide transporter protein production 
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ability incorporating DNA containing a peptide transporter protein gene was obtained. 
[0012] The transformation of a microorganism was performed using the vector which has example 4 
(transformation of microorganism) peptide transporter protein production ability. Namely, Escherichia 
coli beforehand processed with the calcium chloride The vector which has the peptide transporter 
protein production ability obtained in the example 3 was mixed with E1772 share (J.Bacteriol, vol.173, 
pp.234-244, 1991), the vector was introduced into Escherichia coli by 42 degrees C and the heat 
shock for 90 seconds, and the Escherichia coli which has peptide transporter protein production 
ability was obtained. In addition, the vector introduced into Escherichia coli is ampicillin. Culture 
medium which added ml in 100microg /{peptone 10g/L, yeast extract 5 g/l, salt 5 g/l) It chose. 
[0013] The 10mMDHactic acid was added to the Escherichia coli which has the peptide transporter 
protein production ability obtained in the example of trial 1 (measurement of the amount of dipeptide 
incorporation of Escherichia coli) example 4, and oxygen was blown into it The prolyl alanine 
(Pro-Ala) which carried out the label by 14C is added after 1 minute, a sample is extracted with time, 
and it is a membrane filter. (0.45 micrometers) The trap of the Escherichia coli was carried out And 
after the 0.1M lithium chloride which ice-cooled this filter washed twice, the filter was dissolved in 
the liquid scintillation cocktail, radioactivity was measured, and the amount of dipeptide incorporation/ 
of Escherichia coli was calculated. Moreover, the trial with the same sajd of the Escherichia coli 
which carried out the transformation by the vector which has the peptide transporter protein 
production ability which incorporated as contrast the Escherichia coli which has not carried out a 
transformation, and the DNA fragment of RAKUTOKOKKASU RAKUCHISU (Lactococcus lactis) 
prepared by the same approach as an example 4 was performed. A result is shown in drawing 4 . As 
for the Escherichia coli which has not carried out a transformation, from the result shown in drawing 
4 , the amount of dipeptide incorporation did not almost have a very low increment with time, either. 
Moreover, the Escherichia coli introduced in DNA of Lactobacillus helveticus (Lactobacillus 
helveticus) of this invention became clear [that the amount of dipeptide incorporation is very high ] 
from the Escherichia coli introduced in DNA of RAKUTOKOKKASU RAKUCHISU (Lactococcus lactis). 

[0014] The Escherichia coli which has the peptide transporter protein production ability obtained in 
the example 5 (preparation of a membrane vesicle) example 4 was cultivated, and the membrane 
vesicle was prepared from the fungus body which made peptide transporter protein produce. That is, 
by M9 culture medium (M9 salt mix solution 200 ml/1, 20* glucose solution 20 ml/1 which consist of 
disodium hydrogenphosphate 64 g/l potassium-dihydrogenphosphate 15 g/l, sodium chloride 2.5 g/l, 
and ammonium-chloride 5.0 g/l) which added a 1Qg [A ] yeast extract and the 10g [/I. ] sodium 
succinate, after cultivating for 3 hours, the harvest of the 37 degrees C of the cultures was washed 
and carried out with the potassium phosphate buffer solution (pH 7.0). And according to the approach 
(Methods of Enzymology, vol.22, pp.99H20, 1971) of Kaback, the membrane vesicle which contains 
peptide transporter protein from this Escherichia coli was prepared. In addition, the prepared 
membrane vesicle was saved in liquid nitrogen, until just before using it for each trial. 
[0015] To the suspension of the membrane vesicle containing the peptide transporter protein 
obtained in the example of trial 2 (measurement of the amount of dipeptide incorporation of a 
membrane vesicle) example 5, the last concentration is SOmicroM. The phenazine methosulfate was 
added so that it might become, air was blown, and it held at 30 degrees C. And after 1 minute, an 
ascorbic-acid potassium is added so that the last concentration may serve as 10mM(s), Pro- Ala 
which carried out the label by 14C is further added after 1 minute, a sample is extracted with time, 
and it is a membrane filter. (0.45 micrometers) The trap of the Escherichia coli was carried out After 
the 0.1 M lithium chloride which ice-cooled this filter washed twice, the filter was dissolved in the 
liquid scintillation cocktail, radioactivity was measured, and the amount of dipeptide incorporation of a 
membrane vesicle was calculated Moreover, the trial with the same said of the membrane vesicle 
prepared as contrast from the Escherichia coli which has not carried out a transformation was 
performed A result is shown in drawing 5 . Although the membrane vesicle prepared from the 
Escherichia coli which has not carried out a transformation had the amount of incorporation of a 
dipeptide lower than the result shown in drawing 5 and there was also almost no change with time, 
the membrane vesicle of this invention became clear [ that the amount of incorporation of a dipeptide 
is very high ]. Furthermore, the amount of dipeptide incorporation of the membrane vesicle of this 
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invention was measured in 37 degrees C and 45 degrees C. A result is shown in drawing 6 . From 
drawing 6 , it became clear activity was still higher rather than the membrane vesicle of this invention 
was able to be set at 37 degrees C in a 45-degree C pyrosphere. 
[0016] 

[Effect of the Invention] Since it has the property to incorporate a dipeptide and tripeptide 
specifically, the peptide transporter protein produced by the microorganism which carried out the 
transformation by the vector incorporating DNA containing the peptide transporter protein gene of 
this invention has the good absorptivity in an intestinal tract, and in case the dipeptide and tripeptide 
which are said for use effectiveness to be high are condensed, it can be used. Moreover, these can 
also be made into the sensor used in case a dipeptide and tripeptide are detected. Its thermal 
stability is high, and since especially the peptide transporter protein produced by this invention has 
activity also in the pyrosphere which is about 50 degrees C, it is useful as the concentration 
equipment connected to the proteolysis system said for the enzyme reaction in an elevated 
temperature to be required on-line, or the sensor section. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The amino acid sequence presumed from the base sequence of DNA containing the 
peptide transporter protein production gene obtained in the example 2 and its base sequence is , 
shown. 

fDrawing 21 A continuation [ the amino acid sequence presumed from the base sequence of DNA 
containing the peptide transporter protein production gene obtained in the example 2 and its base 
sequence ] of drawing 1 is shown. 

fDrawing 31 A continuation [ the amino acid sequence presumed from the base sequence of DNA 
containing the peptide transporter protein production gene obtained in the example 2 and its base 
sequence ] of drawing 2 is shown. 

fDrawing 41 It is the graph which shows the amount of dipeptide incorporation of the Escherichia coli 
in the example 1 of a trial. 

[Drawing 51 It is the graph which shows the amount of dipeptide incorporation of the membrane 
vesicle in the example 2 of a trial. 

[Drawing 61 It is the graph which shows the amount of dipeptide incorporation in 37 degrees C of the 
membrane vesicle in the example 2 of a trial, and 45 degrees C. 
[Layout Table] 
Array number 1 

The die length of an array: 1884 
The mold of an array: Nucleic acid 
The number of chains: Double strand 
Topology: The shape of a straight chain 
The class of array. Genomic DNA 
Origin 

Living-thing name: Lactobacillus helveticus 

Stock name: SBT 2171 

Array 

AAGATGGACG TTAAGGTCAT CGAAAGCAAG GTTAACTTGA TCGAAGCTGA AAAAGATGCT -121 
GTTAATGATG CAGTTGCTAA AGCAATTGAT TAAGTAATAT AAAGTAATAA AAATAAGGAT -61 
CTATCTGTAA ATAGGATAGG TCCTTATTTT TCGTGGTGTA ATTGTTTTTA TTGCTTACCT -1 
TAGATAAGAA AGGAGTTTTT CTTTGGGTAA ACGAGTTCAA ATACAGCATT CTTTGGACAG 60 
CCAAAGGGCT TGTCCACTTT ATTCTTCACT GAAATGTGGG AGCGTTTCAG TTACTACGGC 120 
ATG CGG GOT ATC TTA TTA TTC TAC 144 
Met Arg Ala lie Leu Leu Phe Tyr 
1 5 

ATG TAT TAC GCA GTT ACC AAA GGT GGT TTG GGG ATG TCT CAA ACT ACT 192 
Met Tyr Tyr Ala Val Thr Lys Gly Gly Leu Gly Met Ser Gin Thr Thr 
10 15 20 

GCT GOT TCA ATC ATG TCG ATC TAT GGT TCG CTT GTT TAT TTA TCA ACA 240 
Ala Ala Ser He Met Ser He Tyr Gly Ser Leu Val Tyr Leu Ser Thr 
25 30 35 40 
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CTA GTT GGA GGC TGG CTTTCT GAC AGA GTA TGG GGC TCT AGA AAA AC A 288 
Leu Val Gly Gly Tip Leu Ser Asp Arg Val Trp Gly Ser Arg Lys Thr 
45 50 55 

GTC TTC TAC GGC GGT GTG CTT ATT ATG TTG GGA CAC ATC GTT TTG GCT 336 
Val Phe Tyr Gly Gly Val Leu He Met Leu Gly His He Val Leu Ala 
60 65 70 

TTG CCA GCT GGT GTA ACG GTG CTA TAC AGG TCG ATT GCT TTA ATC GTT 384 
Leu Pro Ala Gly Val Thr Val Leu Tyr Arg Ser He Ala Leu He Val 
75 80 85 

GTA GGT ACT GGA TTA TTA AAG CCG AAC GTA TCC GAT ATG GTT GGG GGT 432 
Val Gly Thr Gly Leu Leu Lys Pro Asn Val Ser Asp Met Val Gly Gly 
90 95 100 

CTT TAT TCG GTT GAA GAT CCC CGT CGT GAC GCT GGT TTC AGT ATT TTT 480 
Leu Tyr Ser Val Glu Asp Pro Arg Arg Asp Ala Gly Phe Ser He Phe 
105 110115 120 

GTT TTC GGG ATT AAC TTA GGC TCA ATT ATT GCT CCA TGG CTT GTA CCA 528 
Val Phe Gly He Asn Leu Gly Ser He He Ala Pro Trp Leu Val Pro 
125 130 135 

TGG GCA GCT CAG GGC TTC GGT GTC CAT ATT TTT GGT AGC CAA TTG AAC 576 
Trp Ala Ala Gin Gly Phe Gly Val His He Phe Gly Ser Gin Leu Asn 
140 145 150 

TTC CAT GCA GGA TTC TCA TTA GCT GCA GTT GGT ATG TTC TTT GGT TTA 624 
Phe His Ala Gly Phe Ser Leu Ala Ala Val Gly Met Phe Phe Gly Leu 
155 160 165 

GTA CAA TAT GTA CTT GGT GGT AAA AAA TAC TTA TCA ACT GAA AGT CTG 672 
Val Gin Tyr Val Leu Gly Gly Lys Lys Tyr Leu Ser Thr Glu Ser Leu 
170 175 180 

ACA OCT AAT GAT CCT ATT GAT AAA GGC GAT TTG CTT AAT GTG ATC AAG 720 
Thr Pro Asn Asp Pro He Asp Lys Gly Asp Leu Leu Asn Val He Lys 
185 190 195 200 

TGG GTT GTC ATT ATT ATC ATC GCA ATT GTT GCA ATT TTA GCC GCT ATG 768 
Trp Val Val He He He He Ala He Val Ala He Leu Ala Ala Met 
205 210 215 

GCA GGA GTA GGG CAA TTA AGC GTT GAT AAT GTA ATT ACC TTA TTA ACT 81 6 
Ala Gly Val Gly Gin Leu Ser Val Asp Asn Val He Thr Leu Leu Thr 
220 225 230 

ATT TTG GCG ATT GCA TTG CCA ATC TAC TAC TTC GTG ATG ATG TTT CGC 864 
He Leu Ala He Ala Leu Pro He Tyr Tyr Phe Val Met Met Phe Arg 
235 240 245 

AGC TCA AAG GTT ACT AAG ATT GAG TTA GGA ATT CAT TTA CTA CCT GTA 91 2 
Ser Ser Lys Val Thr Lys He Glu Leu Gly He His Leu Lue Pro Val 
250 255 260 

AGC TTG AAG AAT CGG CTG TTT TTC AAA AAA GGA TAT AAG CGG CTT AAG 960 
Ser Leu Lys Asn Arg Leu Phe Phe Lys Lys Gly Tyr Lys Arg Leu Lys 
265 270 275 280 

CAG ATA ATT CAG CTT GAA CTT GCC ATA AAA AGG CAA AGC TTT ATT ATT 1008 
Gin He He Gin Leu Glu Leu Ala He Lys Arg Gin Ser Phe lie He 
285 290 295 

CTG ATA GCG CTC ATC ATC ATG GCC AGC ATT TTG ATT CCA AAC AAA GTG 1056 
Leu He Ala Leu He He Met Ala Ser He Leu He Pro Asn Lys Val 
300 305 310 

ATC ATT GCC AAA CAT CTG CTC AAG CTG GTT TTG TTG GTG TTC TAT TGG 1 104 
He He Ala Lys His Leu Leu Lys Leu Val Leu Leu Val Phe Tyr Trp 
315 320 325 
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ATA GGT CTT AAT TTG ATC CCT TTT AGC ACA TTT GTT CTC TCC TTT CTT 1152 
He Gly Leu Asn Leu He Pro Phe Ser Thr Phe Val Leu Ser Phe Leu 
330 335 340 

TTT TTA GAT TAT ATC AAA CAT ATG TTT AAG AAA GAG GGG GAA CAA GCA 1200 
Phe Leu Asn Tyr He Lys His Met Phe Lys Lys Glu Gly Glu Gin Ala 
345 350 355 360 

AAA AAA ACA AAA GAA AAA AGC CGG ATT CAT CAC GGG ATT GAA ATC CCG 1248 
Lys Lys Thr Lys Glu Lys Ser Arg He His His Gly He Glu He Pro 
365 370 375 

TTG TTT CTC CGG CAA TTA ATC ATA AAT ATA TTC ACC CTA ATA ATT TTG 1296 
Leu Phe Leu Arg Gin Leu He He Asn He Phe Thr Leu He He Leu 
380 385 390 

GAA GGC GAA ACG CTT TTT GAT GAA AAT GGG GTA GAG GTC AAT ATT GCT 1344 
Glu Gly Glu Thr Leu Phe Asp Glu Asn Gly Val Glu Val Asn He Ala 
395 400 405 

GAA CAT CCA GTG CAA GGA TAT ACG GAA TTG AAT ATC AAC CTT TTG AAT 1392 
Glu His Pro Val Gin Gly Tyr Thr Glu Leu Asn He Asn Leu Leu Asn 
410 415 420 

AAA GAT AGC ATT GAT TTG TGG GCT GAT TGG ATT CAA AGC GTT GCA AAA 1440 
Lys Asp Ser lie Asp Leu Trp Ala Asp Trp He Gin Ser Val Ala Lys 
425 430 435 440 

TAT TTG CTT AAT ATC ATG TAT ACG GCA GAT GTG ATC GTA ATA ATT ATT 1488 
Tyr Leu Lue Asn He Met Tyr Thr Ala Asp Val He Val lie He lie 
445 450 455 

TTC TAC CTC GTG AAG ATG GCG GCA TTG TGG TGG GCA TGG TCG TAT ATA 1536 
Phe Tyr Leu Val Lys Met Ala Ala Leu Trp Trp Ala Trp Ser Tyr He 
460 465 470 

CCG TTG AGT ACA GTA TTT GTA GGC TAT AAA TAC TCA GGT AAA GAT GAG 1584 
Pro Leu Ser Thr Val Phe Val Gly Tyr Lys Tyr Ser Gly Lys Asp Glu 
475 480 485 

TCC TTG CAA GCT GCT TTA GAA GTT TTA TGATAATGGA TCAAAGATTG 1631 
Ser Leu Gin Ala Ala Leu Glu Val Leu 
490 495 

AATTAAAAAA CCTTCTCGCA ATGAGAAGGT TTTTCGTTAG AATTCAGTAT GAATAATGTC 1691 
ATCTTCTGGA CGATGTGCTT GG 1703 



[Translation done.] 
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(54) [BW©£»J 'WFtt2!*>/t£II«fc?*£ODNA, 



(57) OH9] 

[«ft#83 79 h/WI* • a;W<tV*X (Lactoha 
cillps helvetica) **0'WK*a*>/t*fm 
frf££tlDNA. «dSDNASa*^*f^yy|«tt 



1 

Villus hfilwticiis) fi*©^7^FlSia:?>A£S 

[»3&® 2 ] 70 ■ a^tV *X (Lacto 

bacillus belveticps) ©5fefe#a&?£a&*£Hp 
a I T^frf* C t\z£ QQZftZUr Htta* VA 

hacillns TM.lw.Mead ©Ste#a£?£iWI8»*Hp 
aITW5T*CtCJ:0#6n*DNA|IM-*. 2*P 
CR (inverse POD SrcfflST* C fcfc J: 5 
Ec oRVIM h&tfB amHW hfcsfrTS'W 

[»*314 ] 50 F/WW • ^7^*7 (Latin 
hacillns helveticus) 99 M*JI* ■ A/V^x 
4 #7. (Lactohacillns helveticus) SET 2171 (FERN P-l 
4381) T6SSj*8 1 - 3 eirVfhMaBKODN A. 

UMtflS] ■MWl~4«)V»'rn*KtB«©DNA 

*a*&A#«'W p*a* wwaaMtear** 

t*7> F*a* >a^ a^aa*? 
ia**7] M#*6Mea©a&tt«atti/c<<7 

* Ft*? >**R*a*S*fcoWto&IM»l/fc'<7 

9 K*a* >a* ataarsibhn. 

HR0flflttHH] 

10 0 0 1] 

ta9}©RT*8*#»] *RR& SIRS©7* FA 
• ff.actobacillii s helveticus) C 

*3«-*^^? k na^ >a* saer^^o dn aic 
at-*. *&. *anii.- c©DNA*a*aA/fc*^^ 

#3B9!B, £©^*-T»RlE»l,&'<7*? 

Hdaw>AfWtt«trr*itt*. £©«£*€• 

«RUT*:^Faa*>A*RM43«&B**& 

r*. 

[0002] 

[a*©**?) aaa. t#n*6*«a$wDatr/a 

/19RWJUiRtTO»aiftiL Microbiol., vol.16, p. 
825. 1995). C©^?K»a^>/^g«. afcfclS 

\ts £#M«QATP(79'y$'>HU>K)»f(lA-r-St> 

©■?**. ^©^-f^c^^Hifta^w^se, a 

BC««*>A*fci?KnTfc»?. Higgias©a«fea 
KtfflSftTVssltanu. Rev. Cell Biol., vol.8, p. 6 



2 

7. 1992). Jlr^^'fm PTR775'J-l'KT5 
fc©T*D. Stelner CJ:Q**Snfc 1 b©?**<lto 
1. Microbiol., vol.16, p. 825, 1995). ZL<0^-f9¥ 
Wk*>MKX. fflffirt^©^nh>©«gS (7*n 

Fvaaa) s««^T^^Hifta*ff5t>©T?* 
*«, •en6iJ*«fe«ii:s*T*"b©-eso. KK£« 

io aejflCflCCIU I «ct is) fefe©^?^- Ft6j&» ^AgR^R 
5n-5©*T$>t>fe(J. Biol. Chen., vol.264 p. 1139 
1. 1994). 99b3yjJ7.>99?ZU£lS£il 
cms laetis) (4. *atfe©?L8STfc*©T. 99 V 
• ^^X ILactncnccns lactis) a*©*? 
?F«a*>A*RB, 30T:ftl»©+S«©*TL*>« 

arse tv>3 

[0003] 

B£9iaW«U«fc5fc-r4S6B] #5eW#S«> K8£ 
•fc**r*'WFai8*>A*Rlc:3fcT» «S9f 

* (l.actnhacillns helveticns) fc, ^?K*a^> 

Tf, • ^Jlx*?^*3 (Lactohacillns h 

£Lisii£us»©ae^&i'D-->^L'T. "Wkrr 

*>A*R*»£1-5?Ttttt©*.6DNA**»U c 

©DNA€a*a/u«^i'^-T«ati*i/fc*Ba 

*», 5M^F»tfFy*:7*F*aRttfc»0&t>R 

as*f >A*a«*-r* ^ t *« 

ast. *WFna*>/t****4Lfc* 
so Ha^saiRsnfc^^Faa^^A^Hfc^rr* 
t*Mfc*«ar*j:ttJ:o. y^y^HRtfr-u^y 

• ^Kf-( nactnlKir.il Ins helveticn 

i) aaiEo^^Faa^^AjraafiTtaoDNA 

/WW • AMf-f (Lactobgcillnshelveticos) 

H«a^ >Ai? aaep^^ODN A«a 

ftUfca4»€:SfllU, C©a±fta>««UTt^F 

aa^>/^asa4s-efca#*^sisbfc^^F 
>A^«aa*i-*«*»*tiw* c t *as 

[0004] 

7* F/WW • -^/I^t-W (Lactobacillus belve 

ticnsi **©^y^ F«a^ >/^ame7aaoDN 



(3) 

3 

•hz (Lar.tnhar.il Ins hebet icns) ©g^ttae?*. ft 

mm* a i-cmtzztizzrmmi*?^ 

fc, r>>7 KA»JPX • AJl^-x^ ft* (Lactohacil Ins h 

dieiiog) ©fcfefcfcfi^fcftiSBJSHp a i T«w?r 

•5Ci»::J;0#&n*DNA£, i8»PCR (iaversePC 
ID trc#«T*C£fc±0ft6n*EcoRV1M h 
ayBamHI*-f h£rrS^f-NS3*>n£il 
®frf-«S&DNATi&*. *SS9Hi££, 

• "gp^x << # * Q,actohar.nh.<i hcl vet icns) 10 
7* WWl* • ^*T4 137. (Lactobacillus belve 
liais) SBT 2171 (FER1I P-14E81) T**SlffiDNAT?* 

[0 0 0 5] BTF, *»Wlr^HT. BtXRgrf S» n 
*»W©5? Yr&fr*. • ^V^t-a #x fl.af.toW.iH 

StfDNAISU DelleyS©;fti£(Appl. Eiviron. Mlcrob 
iol.. vol. 56. p. 1967, 1990)§T®fcl>fc7* 
JUX • ^Jl^^y ft* (Lactobacillus h«l wtimsl © 
Jfcft#»frfSfflK»JltH p a I ?mt*Z t fc«fc 0 

• A*"^ (Lactobacillus telwtffiiiri ft, 
ft#MHtt, r-/Wia ♦ a;Kt-< dactoba 
CillM tielveticns) SBT 2171 (FERN P-1438UT?**. m 

C©*5CtT#&n&DNA$, 2!PCR$£ 
fc±0it«'r*^fcfc±'). EcoRVf-f h&VB a 

mH i u*r hstfra^xKBat* 
^trDNAS^cifttrt*. cn&©DNA£A? 

a. ti*M^£tt**x«iii/r. pwt^ 
>n2g©£££*i##snfc«4*i£$* £ t **t£ 

•6. 

[0 0 0 6] 40 

[B93©*iS0*i8] *fEB©7? wwia ■ 

x-f*X (Lactohgr.11 Ins helTeticus) ftjfcO^^H 
€5. WAtf, CttS©a±ft©S#§{fr*\ B*a>*> « 



flaMohacHlns belvetlcns) », Stilt 

#t£{Pooliiaa et al., Baadbook of Bioaenbraae. 1992) 

•5^ffi©riessen et al. , Proc Rati. Acad Sci. . ro 
1.82. p. 7555. 1985) S> fu h>ffiSi*±«*ttSa 

[0007] 

[*bm *t. BBaaowwiftssu *mzz 

©IBS 

Delley^>©^j*(Appl. Eaviroa Microbiol, vol. 56. p 

p. 1967-1970, 1970)l^8fV». ?{? hn^JVX ■ 

>f *X (Lactobacil Ins heheticas) <Dtk&Wt&r? , £:9l 

actpbacillns lie 1 vet lens) SBT2171 (FESH P-14381) S 
MR SJS%T37^C, 16»?iaS«Lfc«. 5«MRS«» 

\z&mL. 37r, 5^ra*HLfc. #&nfcaB«*. 

IOObHU >M&m. (pH7. 0) T 2 istt^* 
€fioTfi#€Isl<RU» ltfEDTA(X5 L W>5?75> 
BftS) S^tflOliHhU^glimtpH 7.8)tSS»Ufc. 

— £K (^-'J>j!f-7>MAtt» 500 

•ejvenssjnUT, 371c. 80^©«ia«fTofca, m 

EDTA€^tfl(hiHrU7.Slf?8c(pB 7.8)Ttt£U P) 
A^/U-» <£{fc¥l*B) l60U*»inU. 37t, 30 

»©«aasff^fc«. a i%t/i*±-5icsDS 

(^^'JJHitiK^h'JfA) «fi*75n)fi:fcS«f5 
ICEDTA^ 200tfg/nlt!4<5<t5fc^n7 l 7 

— £K£-etH?hsanu 65t, 2J?ia©®stffo 

ft. -E-UT, ±g©ffiS«f?o£ffl#!E*«S£*r«B« 
(7x/-;V:?an*^A=i : 1) T3Bife»U 

»«g*i70xt^i«fcpt»i^/-;i'$iniA. 4«u 
(b) ^^H«^5asae^«-&ODNA©gia 

C©-?^ h/Wl* • ^V^-r-^ AT. a.actobacillns h 



(4) 



£ll£lkus)SBT 217KFERM P-1438!) ©jfefc#ittf?K 
•PUT. WEiMIHpalT. 87t, 6^SO^tff 

[0 0 0 8] £1032 

<DNA©*Hb) «77-m&?>rt9m&rF$:tt} 
DNA£. iSPCRfcCfcOiUBl/fc. -ffc^. SdS* 



*«l-e^6nftDNA€T4-DNA5-1'y-^ 

y>*r-T>/Yfifttw t±o<e^3^Ti8ttDNA 

iU «4BfflB££Ufc. ft*. DNA©8gft, 81 

[000 9] 
[Si] 



DNAWfr50tfg/Bljg« 2tfl 

5bH d NT P 5 5/ *X «J >*f-T>/Vf Aftfi) 4/i 1 

7*7-fT-l 2m 1 

7*5-fT-2 2tfl 

«S* 77 wl 



7*5-1"?-l : 5* — TCCTGTAATTGTTTTTATTG (EcoR 

7X"7-2 : 5' -ATGACACATTATTCATACTG (BamH 

[ 0 0 1 0 ] *£. PWO# U / 5— tf K- »J >j»- Ufc. 

T>A-f 1 U 1 TE (1) ~ (S) <DK&X [0013] USkM 1 

S: (D951C. 10#. (2) 95t, 90f>. (3) 5(TC, 2 (^»8©^^F«0ii*fioaJE) £8*!4T# 

W7TC. 3#. 81 »*6(4)©S0*-f^iWD»«3 &nfc*73 s Hlia*>/X*l»**** , *"***» 
jgUcfc*). DNAOJWKtfK ^?P»a^>^ lOnliD-SJteSilllU **«*£2>A/«. 1» 

?Stfifc?S£trDNA$#;fc. C©DNA©8*E?8 ft. 14cT5"yHxfc^n'j;V79r:> (Pro-Al 

&lttaJM0*6Jtt*n<57 3 HI a) tttttU Ottttl»)->7'Jl'*S*l/C, *>7"7 

-H3a03ewa©E5l#^lt*T. ft*. RJfcfcH >7*;l^- (0. 45 mh) 7"Lfc. *L 

*r*«ncjms*5A5j--fXr*«iiu *#©3itt t. z©7^*-**#i<fco.iii*4fcyy'7AT2@ 

[0011] &M3 *c*«u. &»Stt£ai£UT. *»«©>"< 7> h 

&^££trDNA*^*-fc!lS-&Ufc. -fftfcS. ^«W4tBm©^t«J:Da»bfc 

^*«!l[SS*BamHIRi;EcoRVT-«JKUT*V5 7? • 7*3v*. n.artncntr.ns lactis) ©D 

fc*»8Jfl^*-pTAQI (Gencorttffl) i. £16 NAWfr^ffl*^*:^^ t**2l*>Wg£&££ 

« 2 T#5nfcD NASSAU DNA^-fy-T. «'T-5^i'^-T^SWi»Ufc*ffiSfcPUT%ig«© 

«iEi^>n^as4iE$ : fr*^i'5'-*#fc. *ft3itffi6T^s<a^«ft^ii)pfce^:^^:ft*^i^:. £ 

[0 0 12] &S034 « fc. ^SSI©?* h/lfW • 'VJKtV *X (Lactota 

(a*4»©«SK8D ^7^F*ii*>r<7ft£±ffi£ r.illas heketiciis) ©DNA*gSA£ttfc*6BSft, 7 

at****-**^ a4%©«s<tegi*ff^fc. ? »hay** • 5*** oatiflcmciis 1 act is) ©dn 

ftbS. ^«Jgfc*;i^7AT^gLfc*J§g E1772* A£*ASnfc*BSa<fcDt>. 5?17^F*0&*«*« 

0. Bacterid., vol.173, pp. 234-244. 1991) t. m ^fcfcSt^itfBfc^ift^fc. 

mT^ixft^-f^m^y^nMSEm^n [0014] *««5 

*£«e*Tft*M«ft&. ft*. *J»8fcSALfc >/1*g£g*S*fcS#*eK*fi*9l«Ui. fft 

7>£fU> I00i*g/Bl*8sll0l,fci§ilfe *>S. »Si^l0g/lRW3/\J'R7-h , J'>AH)g/l« 



(5) 



fc7> : e-'5AS.Wlfrt>1lSU9mv2Z.t®ei 200 
■1/1. 20%£OIo-X»Si20al/l) STC. 3ftfBI£ 
'J >S6* 'J (PB 7. 0) Ti* 

»l/t. «@L/c. *LX, Kaback©#i£ (Methods of 
Earyaoloey, vol.22, pp. 99-120. 1971) fc«V». £©* 

ULit. &s, watfcgMvfiii. &m.\z&m?m 

[0 015] tt»&2 

zwtu? mm? >nz jt££irT*E>M&©gs» 
m\z. m&m&mouu titz^zyxi-^sthv 
)V73.-hzminL. zwcizemi, 

3;n;>K^>j'?A*siDb. set, i#«. mct 

y^ALttP r o-A 1 afcStDU SRW»C1>->^ 
*>Zf7>7<()Vfi- (0.45tfB)T*ffiffi 
r©7w^*-£*fcL&0. IHififcy 

->a>**x;W;:j8#U tWti£tt*SJ£LT, BS*B 

fe3««>a«s-ff^fc. «*^05ic*r. Bsc;*;* 

B*Bliy^:^F©ffiD S©»^t:% 
*389I©l&MStt. S^^K©»0 

fBW©R*Bffl^^F»D'a***, 3TCt45'Ct 
*V»Tlt«Ufc. «*^061w*-r. 06*>&. *f&9i 
OKAfttt, 45t:©iSfi«lcl5ViT, 8TCfc*tt*J:0 

[00 16] 

[£«©$&£] *»«©^y?H*3S^>^^K»C^ 



**T*©T. B^OBBttateffTfOBJBWSWfc 
UMlTW&S^W F&tf F 'J FftBBTSB 

sot h y f saarr* bcset s-tr >tr- t f 
fb»* j*&5£&a«ss<> sots&c&a 

7-f >T»«l,fcB«B«^>'!MK: LT*J8Tfc 
*. 

[0B0«¥fcR9J] 

[HI] StMWZTffSrifc^^FISaS^^^H* 

4afirP**ODNA©*aaa?!iRtf*©«iaffl^ s 

S-ttJDN AOtBSBnKimE'COtKSEB^ & 

XBsnsysyBBao. Hi©et**r. 
[03] *«« 2 TB&nfc'W f«2* w^ks 

^^*StrbNA©saffiWR0*©:8BEHa>& 
Jt£sn*75/KEH©. a2®K^*^r. 
[04 ] Kim i \zmz*mm<DW? vm&* 

[05] KIM2C&tt5B*B03**7?Fft92& 

[06 ] KMM 2 t&lt3B'Jtt©3TC&CMrcfc£tt 

[EflS] 
E*«S^ : 1 
E$9©£3 : 1884 
E^©S : KB 
«©ft : r*B 
h*Dv- : j£gtt 
E?0©aS : Genomic DNA 

: Lactobacillus helvet icos 
*6 : SBT 2171 



sm 

AAGATGGACG TTAAGGTCAT CGAAAGCAAG GTTAACTTGA TCGAAGCTGA AAAAGATGCT -121 
GTTAATGATC CAGTTGCTAA AGCAATTGAT TAAGTAATAT AAAGTAATAA AAATAAGGAT -61 
CTATCTGTAA ATAGGAIAGG TCCTTATTTT TCGTGGTGTA ATTGTTTTTA TTGCTTACCT -1 
TAGATAAGAA AGGAGTTTTT CTTTGGGTAA ACGAGTTCAA ATACAGCATT CTTTGGACAG 60 
CCAAAGGGCT TGTCCACTTT ATTCTTCACT GAAATGTGGG AGCGTTTCAG TTACTACGGC 120 
ATG CGG GCT ATC TTA nA TTC TAC 144 
Met Arg Ala He Leo Leo Phe Tyr 
1 S 

ATG TAT TAC GCA GIT ACC AAA GGT GGT TTG GGG ATG TCT CAA ACT ACT 192 
Met Tyr Tyr Ala Val for Lys Gly Gly Leu Gly Met Ser Glu Thr Thr 

10 IS 20 

GCT GCT TCA ATC ATG TCG ATC TAT GGT TCG CTT GTT TAT TTA TCA ACA 240 
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9 10 



Ala Ala 


Ser 


He 


Met 


Ser 


He 


TyT 


Gly 


SeT 


Leu Val 


Tyr Leu Ser ThT 




25 








30 










35 


40 




CTAGTT 


GGA 


GGC 


TGG 


cn 


TCT 


GAC 


AGA 


GTA 


TGG GGC 


TCT AGA AAA ACA 


288 


Leu Val 


Gly 


Gly 


Trp 


Leu 


Ser 


Asp 


Arg 


Val 


Trp Gly 


Ser Arg Lys Thr 




• 






45 










50 




55 




GTC TTC 


TAC 


GGC 


GGT 


GTC 


cn 


An 


ATG 


nG 


GGA CAC 


ATC Gn TTG GCT 


336 


Val Phe 


Tyr 


Gly 


Gly 


Val 


Leu 


He 


Net 


Leu 


Gly Bis 


He Val Leu Ala 








60 










65 






70 




TTG CCA 


GCT 


GGT 


GTA 


ACG 


GTG 


CTA 


TAC 


AGG 


TCG An 


GCT TTA ATC GTT 


384 


Leu Pro 


Ala 


Gly 


Val 


Thr 


Val 


Leu 


Tyr 


Arg 


Ser He 


Ala Leu He Val 






75 










80 








85 




GTA GGT 


ACT 


GGA 


m 


TIA 


AAG 


CCG 


AAC 


GTA 


TCG GAT 


ATG Gn GGG GGT 


432 


Val Gly 


Thr 


Gly 


Leu 


Leu 


lys 


Pro 


Asn 


Val 


Ser Asp 


Met Val Gly Gly 




90 










95 








100 






CTT TAT 


TCG 


GTT 


GAA 


GAT 


CCC 


CGT 


CGT 


GAC 


GCT GGT 


TO AGT ATT TIT 


480 


Len Tyr 


Ser 


Val 


Glu 


Asp 


Pro 


Arg 


Arg 


Asp 


Ala Gly 


Phe Ser He Phe 




105 








110 










115 


120 




cnnc 


GGG 


AH 


AAC 


m 


GGC 


TCA 


An 


An 


GCT CCA 


TGG Cn GTA CCA 


528 


Val Phe 


Gly 


He 


Asn 


Leu 


Gly 


Ser 


He 


He 


Ala Pro 


Trp Leu Val Pro 










125 










130 




135 




TGGGCA 


GCT 


CAG 


GGC 


nc 


GGT 


GTC 


CAT 


An 


m GGT 


AGC CAA nG AAC 


576 


Trp Ala 


Ala 


Gin 


Gly 


Phe 


Gly 


Val 


Eis 


He 


Phe Gly 


Ser Gin Leu Asn 








140 










145 






150 




TTC CAT 


GCA 


GGA 


nc 


TCA 


nA 


GCT 


GCA 


GTT 


GGT ATG 


nc nr ggt nA 


624 


Phe Bis 


Ala 


Gly 


Phe 


Ser 


Len 


Ala 


Ala 


Val 


Gly Met 


Phe Phe Gly Lea 






155 










160 








165 




GTA CAA 


TAT 


GTA 


cn 


GGT 


GGT 


AAA 


AAA 


TAC 


TTA TCA 


ACT GAA AGT CTG 


672 


Val Gin 


Tyr 


Val 


Leu 


Gly 


Gly 


Lys 


Lys 


Tyr 


Leu Ser 


Thr Glu Ser Leu 




170 










175 








180 






ACA CCT 


AAT 


GAT 


CCT 


An 


GAT 


AAA 


GGC 


GAT 


TTG cn 


AAT GTG ATC AAG 


720 


Hit Pro 


ASD 


Asp 


Pro 


He 


Asp 


Lys 


Gly 


Asp 


Leu Leu 


Asn Val He Lys 




185 








190 










19S 


200 




TGG GTT 


GTC 


An 


An 


ATC 


ATC 


GCA 


An 


Gn 


GCA An 


nA GCC GCT ATG 


768 


Tip Val 


Val 


He 


He 


He 


He 


Ala 


He 


Val 


Ala He 


Len Ala Ala Met 










205 










210 




215 




GCA GGA 


GTA 


GGG 


CAA 


TIA 


AGC 


GTT 


GAT 


AAT 


GTA An 


ACC nA nA ACT 


816 


Ala Gly 


Val 


Gly 


Gin 


Len 


Ser 


Val 


Asp 


Asn 


Val He 


ThT Len Leu Thr 








220 










225 






230 




ATT TTG 


GCG 


An 


GCA 


TTG 


CCA 


ATC 


TAC 


TAC 


TO GTG 


ATG ATG ITT CGC 


864 


He Len 


Ala 


He 


Ala 


Leu 


Pro 


lie 


Tyr 


Tyr 


Phe Val 


Met Met Phe Arg 






235 










240 








245 




AGCTCA 


AAG 


Gn 


ACT 


AAG 


An 


GAG 


nA 


GGA 


An CAT 


nA CTA CCT GTA 


912 


Ser Ser 


Lys 


Val 


Thr 


Lys 


He 


Glu 


Leu 


Gly 


He Bis 


Len Lue Pro Val 




250 










255 








260 






AGC TTG 


AAG 


AAT 


CGG 


CTG 


rrr 


nc 


AAA 


AAA 


GGA TAT 


AAG CGG Cn AAG 


960 


Ser Leu 


Lys 


Asn 


Arg 


Leu 


Phe 


Phe 


Lys 


Lys 


Gly Tyr 


Lys Arg Leu Lys 




265 








270 










275 


280 




CAG ATA 


An 


CAG 


cn 


GAA 


cn 


GCC 


ATA 


AAA 


AGG CAA 


agc m An An 


1008 


Gin He 


He 


Gli 


Leo 


Glu 


Lea 


Ala 


He 


lys 


Arg Gin 


Ser Phe He He 










285 










290 




295 





(7) 

11 12 
CTG ATA GCG CTC ATC ATC ATG GCC AGC ATT TTG ATT CCA AAC AAA GTG 1056 
Leu lie Ala Lea lie He Met Ala Set lie Leo lie Pro Asa Lys Yal 

300 305 310 

ATC An GCC AAA CAT CTG CTC AAG CTG GTT TTG TTG GTG TO TAT TGG 1104 
He He Ala Lys His Len Len Lys Leu Val Len Len Val Phe Tyi Tip 

315 320 325 

ATA GGT CTT AAT TTG ATC CCT TTT AGC ACA TTT GTT CTC TCC TTT CTT 1152 
He Gly Leu Asn Len lie Pro Phe Ser Hit Phe Val Leu Ser Phe Len 

330 335 340 

TTT TTA GAT TAT ATC AAA CAT ATG TTT AAG AAA GAG GGG GAA CAA GCA 1200 
Phe Leu Asn Tyr He Lys His Met Phe Lys Lys Gin Gly Glu Gla Ala 
345 350 355 360 

AAA AAA ACA AAA GAA AAA AGC CGG ATT CAT CAC GGG An GAA ATC CCG 1248 
Lys Lys Thr Lys Gh Lys Ser Arg lie His His Gly lie Glu lie Pro 

365 370 375 

TTG TTT CTC CGG CAA TTA ATC ATA AAT ATA TO ACC CTA ATA ATT TTG 1296 
Leu Phe Leu Arg Gin Len lie He Asn He Phe Thi Len lie He Lea 

380 385 390 

GAA GGC GAA ACG CTT TTT GAT GAA AAT GGG GTA GAG GTC AAT ATT GCT 1344 
Glu Gly Glu Tbr Lea Phe Asp Glu Asn Gly Yal Glu Val Asn He Ala 

395 400 405 

GAA CAT CCA GTG CAA GGA TAT ACG GAA TTG AAT ATC AAC CTT TTG AAT 1392 
Glu His Pro Val Gin Gly Tyr Thr Glu Leu Asn He Asn Leu Leu Asu 

410 415 420 

AAA GAT AGC ATT GAT TTG TGG GCT GAT TGG ATT CAA AGC GTT GCA AAA 1440 
Lys Asp Ser He Asp Leu Trp Ala Asp Tip lie Gin Ser Val Ala Lys 
425 430 435 440 

TAT TTG Cn AAT ATC ATG TAT ACG GCA GAT GTG ATC GTA ATA ATT ATT 1488 
Tyr Lea Lne Asn He Met Tyr Thr Ala Asp Val lie Val He He He 

445 450 455 

TO TAC CTC GTG AAG ATG GCG GCA TTG TGG TGG GCA TGG TCG TAT ATA 1536 
Phe Tyr Leu Val Lys Met Ala Ala Len Trp Trp Ala Trp Ser Tyr He 

460 465 470 

CCG TTG AGT ACA GTA TTT GTA GGC TAT AAA TAC TCA GGT AAA GAT GAG 1584 
Pro Len Ser Thr Yal Phe Val Gly lyr Lys Tyr Ser Cly Lys Asp Glu 

475 480 485 

TCC TTG CAA GCT GCT TTA GAA GTT TTA TGATAATGGA TCAAAGATTG 1631 
Ser Leu Gin Ala Ala Leu Glu Yal Len 

490 495 
AATTAAAAAA CCTOTCGCA ATGAGAAGGT TTTOGTTAG AATTCAGTAT GAATAATGTC 1691 
ATCTTCTGGA CGATGTGCTT GG 1703 



[01] 

Hpul 

JJtf&TGgUXTTAAGGTCATOGA^^ ~ 121 
K M D V K V I ESXVNLIEAEKDA 

(OTJJM^TGCAQTTQCTA^^ ~ S1 
tfNDAVAKAID stop 

— pepN 

CTATCO GTftRATA G^TAl^ * x 
TAGATAAGAAWSGAfci i"i v li I\jGGTAAA0GAGT7CAAA 

oauLftGoarrrerrcA c^ 120 

•10 \ RBS 

ATCOGOGCT^TCTTAITSarrCT^ 180 
M gAILLFYMYYAVTKGGLGM 

—otpo^ -nasi ~~ 

TCTCAAACTACTGCTGCTPC^ 240 
S Q T T AASIttSIYGSLVYI.S'P 

TKSH 

CTWSTTCGftGGCTCWCTTI^ 300 
L V G G V L SDRVWOSRXTVP YG 



GGTGTO^rTATTATGTTQCX^^ 360 
GVUIKLGHIVLALPAGVTVL 

TJ«aQCTO(»TIGCTT TA ATOGlTCT *20 
Y * S I A L IVve.TOfcLXPMVSP 

ATOOTTOQQGGTCTTrATKXJU ^ ^ 480 
MVGGLYSVEDPRRDAGPS I F 



GTrrrcw^TTAACTTWXxrr^^ 

VFGI M LGSIIAP WLVPWA A Q 



540 



*SW¥11-172 



(9) 



[®2] 

CPGVHIFQ SOLNF H jfr^ ~ 
TESLTPH DPIDKODLLN V X A 



720 



WVVXIXIAIVAILAAMA 6 V G 

CAATIAAGCOTICATAA^^ 840 
Q L S V D N VI TLIiTIIfAI ALPI 

IMSV ~ "~ 

TACT7^CTTCGTGAa^TTOT^ 500 
Y Y F St M K F asSKVTKlBLGIH 

ITACTACCWrAACCTTC^^ 960 
LLPVSfcKNRfcFFKXGYXRLK 

CfVC^T&XTTCftGCTTGAACTTQCCAT^ A A AAQOCAAAGCTT^l^TTCTGATASCGCTC 1020 
Q I XQLEXA I K R Q £ P I I L I A I* 

itssH 

IIMASILIPKKVII A K H L L K 

LV LIiVFYW IGLWLI PFgTFV 
1MSX ~ 

CTCTCCmOTm 



(10) 



ns] 



KXTKSKS RZHH CIEIPLFLR 

<^TTAATCATAAATATATTO«CXCT^ 1320 
QLIIWIFTLIIL ECBTLFDE 



AATCGGGTAG AGGTIXLAATM'TOCTGAACATCCAGTGC^ 1380 
HGVEVNIAEH PVQGYrELNl 



AACCTTTTGAATAAAGATAGCATTCMTTCT^^ 1440 
WLLNKDSIDLW'ADWI QS V A K 



W ITlCCTr AATATCATOTATAOQGCAGATSl^ 15 0 0 

Y L L N X MYTAPVIV1 IIFYLV 

iS3B : 

AAGATGOOOGCATTCTCGTOCGCATOCrrcGTAT^ 1560 
X MAAL WWAWSYIPLSTVFVG 



TATAAATACTCACCTAA&GATGAUntra^ 1620 
YKYSCKDESLQAALBVL - - 



ATtaAAGATTG^TTAAAAAAOCTTCTCGCAA l€80 



TGAATAATGTC^TC7TCTOGACGAlXTlX5£riTG<3 



*£&&g (RBS) 

TMS : 



(11) 



[04] 




0 2 4 6 8 



[H53 




1* 




(51) Int. CI. 8 gS»JS^ FI 
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